A wide spectrum of psychosocial and workplace variables contribute to the emergence of chronic-state musculoskeletal conditions, prolonged pain-related disability, and delayed return to work (RTW). Therefore, treatment interventions that focus solely on the biomedical aspects of disability are unable to address the psychosocial risk factors that impede recovery and impact the success of modified or graduated RTW efforts. Comprehensive secondary prevention programs are not economical in every case and are unnecessary for the majority of musculoskeletal injuries that follow a time-limited course of recovery. Consequently, successful prevention of prolonged disability depends on the use of prognostic assessment data and psychosocial information to create targeted interventions Sullivan, Feuerstein, Gatchel, Linton, & Paransky, 2005) . Given that studies have shown 30% to 40% of injured workers do not receive necessary treatment and 20% to 25% of injured workers receive unnecessary treatment (Institute for Work & Health, 2003), more effort must be directed toward analyzing workers' needs and providing treatments appropriate to these identified needs. Shifting from medically based treatment of work-related musculoskeletal disorders (WMSDs) to identification and interventions related to risk factors (i.e., psychosocial predictors) is more aligned with the biopsychosocial model of disability and would ensure the right treatment, for the right individual, at the right time (Durand, Loisel, Hong, & Charpentier, 2002) . As a result, this article is intended to provide an overview of literature that discusses prevalence of and predictors and interventions for WMSDs from a biopsychosocial perspective to provide a useful reference document for health care providers working with clients who experience pain and disability.
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recent estiMAtes of PrevAlence
The prevalence of WMSDs has received increasing discussion and debate in the literature. In response, several recent studies have considered the issue of MSDs in a variety of employment groups. Health care professionals have been the source of several studies in this area. Spe-abstraCt This article provides an overview of current literature about workplace-related musculoskeletal disorders from a biopsychosocial perspective. The authors conclude that disability management and early intervention efforts can only be meaningful within the context of targeted interventions, including mechanisms for psychosocial screening. In addition, they suggest that return to work should be considered an integral, rather than superficial, contribution to the rehabilitative process.
cifically, Hou and Shiao (2006) investigated possible risk factors for musculoskeletal discomfort among Taiwanese nurses via a cross-sectional, self-administered survey. Their findings suggested that, among nurses, musculoskeletal discomfort was a common complaint and the lower back was the most commonly reported site of the discomfort. The results also suggested that these nurses regularly experienced pain in the lower legs, shoulders, and neck. Regarding decreased range of motion, the highest prevalence rates were for the lower back, followed by the shoulders, lower legs, and wrists; similar sites were reported regarding feelings of numbness. These authors reported that, in their sample, risk factors for pain were related to waist bending and twisting, as well as long periods of standing and lifting weight. These authors also indicated that 91.6% of their nursing sample reported some experience of musculoskeletal discomfort, suggesting a high prevalence rate for this workplace disorder. Fabunmi, Olufunmilayo, and Odunaiya (2008) also investigated the prevalence of MSDs among nurses. These authors reported a rate of 90.7% for nurses' selfreported MSDs, a rate strikingly similar to that reported in the previously discussed study. Also providing support for the consistency of these outcomes, Fabunmi et al. found the lower back to be the most commonly reported site of musculoskeletal complaints. As compared to Hou and Shiao, novel findings from the latter study included increased work hours per week, job inexperience, and volume and type of work as positive predictors for MSDs.
Similar to the previous two studies, other research focused on health care professionals reported a 12-month incidence rate for MSDs at 92.2%, with the neck, shoulders, and lower back being the most commonly reported sites (Smith, Zhang, Zheng, Zhang, & Wang, 2006) . Thornton et al. (2008) considered musculoskeletal symptoms in dental students and found that, consistent with dental work tasks, the neck was the most frequently reported site of musculoskeletal pain (48%), followed by the back (44%), shoulders (31%), and hands (20%). In addition, these authors reported significant relationships between self-reported symptoms and equipment use, work efficiency, and general health. Overall, the researchers found that 75% of dental practitioners reported MSDs.
Research has been completed with other occupational groups and appears to suggest that, compared with health care occupations, similar pain sites are reported but at differing rates. For example, Fagarasanu and Kumar (2006) completed a questionnaire study with a sample of telecommunications office workers (n = 140). These workers primarily reported wrist, neck, and shoulder pain. Wrist and hand pain were the most commonly reported, with rates similar to back pain among health care professionals (95% to 95.5% in the right hand and 86.5% to 90% in the left). After wrist pain, the second most commonly reported area was the neck (77.5%), followed by the shoulders (50% for the right shoulder and 31% for the left). Tsauo, Jang, Du, and Liang (2007) also completed a questionnaire study with sedentary workers (N = 157) and reported a 6-month incidence of neck discomfort at 23.5%, with lighter workload and higher level of job control providing a protective effect.
eArly intervention
An overwhelming theme that dominates WMSD rehabilitation literature is a necessity for early intervention and focus on RTW from day 1 of disability. A primary benefit of early intervention is the potential to reduce demoralization commonly associated with chronic disability and pain. Other reported benefits of early care include improved RTW outcomes, a reduction in medication use, and decreased health care costs (Pulliam, Gatchel, & Robinson, 2003) . Research demonstrating the benefit of early intervention is beginning to accumulate. For example, Linton, Hellsing, and Andersson (1993) compared an early active intervention program with traditional treatment (i.e., physician visit, medication, and surgical referral if necessary). Patients in the early intervention program participated in a visit with a physician and one or more sessions with a physical therapist. In addition, this program included an activity training component, a focus on healthy behaviors, and maintenance of usual daily activities. Although the intervention participants did not experience less self-reported pain than the "treatment as usual" group, they required significantly fewer days off work with an eightfold difference in the development of chronic musculoskeletal problems. Hlobil et al. (2005) completed a similar comparison between a behaviorally oriented intervention focusing on the provision of information and exercise instruction by a physical therapist and a usual care intervention (i.e., physician visits). Results demonstrated that although differences in measures assessing the number of recurrent episodes and number of days off work due to low back pain were in favor of the graded activity intervention, differences were not statistically significant.
Despite evidence suggesting the advantages of early activation and contraindications of bed rest (Waddell, Feder, & Lewis as cited in Linton, Vlaeyen, & Ostelo, 2002) , health care provider recommendations do not unanimously convey this message and have been found to be frequently restrictive (Rainville, Carlson, Polatin, Gatchel, & Indahl, 2000) . Reynolds, Wagner, and Harder (2006) state that "if a physician is unsure of the work environment and its demands, she/he will often suggest time off of work until full recovery, rather than risk an unsafe return to work" (p. 956). Although one survey of health care providers suggested that treatment recommendations are generally aligned to current evidence, some practitioners' recommendations continue to be unaligned (Linton et al., 2002) . Specifically, a minority of physicians and physical therapists indicated concern when a worker reports that exercise causes pain, as well as a tendency to instruct them to avoid movements that generate pain. Furthermore, these same professionals held the belief that reduction of pain is necessary for RTW (31% physicians; 46% physical therapists), and many practitioners cited sick leave from work as effective treatment. Reynolds and colleagues (Reynolds et al., 2006; Reynolds, Wagner, Harder, & Zimmer, 2007) discussed the role of the physician in disability management. These authors' findings suggest that physicians themselves believe their own practices do not typically emulate Canadian Medical Association policy for effective disability management and that lack of communication and education are primary explanations for this lack of alignment.
Given the lack of clear alignment between recommendations and practice, one of the greatest challenges to improving WMSD intervention may be ensuring practitioners provide advice and treatment that are consistent with evidence-based guidelines. Absence of a coordinated and consistent approach by all parties can jeopardize timely RTW and rehabilitation. If health care providers do not openly support RTW as an essential component of the rehabilitative process, it is unlikely that workers will contradict this opinion and request RTW for rehabilitative purposes. Conversely, when RTW is integrated into the treatment program provided by the treating practitioner, it is legitimized and more likely to be accepted by workers. Although somewhat dated, a retrospective examination of the effects of a directive RTW approach for workers' compensation claimants with musculoskeletal injuries (Catchlove & Cohen, 1982) reiterates the importance of an emphasis on RTW. In this study, 60% of workers who received direction to RTW as part of their treatment actually did so, versus only 25% who received similar treatment minus the direction to RTW. Reynolds et al. (2007) interviewed physicians directly and subsequently relayed physician-generated advice for reducing the gap between guidelines and practice. Specifically, the physicians in this study suggested that employers and employer representatives (including occupational health nurses and other occupational health and safety and disability management professionals) attempting to communicate with health care professionals define a process suited to the way in which health care is provided (e.g., diagnostic and prognostic information), rather than one that is suited to the process of the organization. The physicians also recommended that employer organizations be prepared to pay for forms and other information that they require (including physician time) and that a standardized document defining worker roles and responsibilities (including an employee job description) would be helpful. In addition, the physicians in this study recommended that employer organizations use arms-length disability management services and take their duty to accommodate seriously.
Although early activation is evidently beneficial, practitioners should be cautious about engaging in intensive, non-selective treatment within the acute stage (first 3 weeks) of disability. First, the majority of MSDs will resolve within the first several weeks (Frank et al., 1998) , making conservative treatment the more practical approach. Second, owing to this relatively short-lived course of recovery, widespread provision of intensive treatment will heighten the burden on an already stressed health care system in terms of human resources and economic costs. An intensive active intervention protocol provided to Ontario Workers' Compensation claimants who had experienced low back pain and other soft tis-sue symptoms for 2 weeks effectively illustrates the latter point (Sinclair, Hogg-Johnson, Mondloch, & Shields, 1997) . In a comparison of claimants who received daily treatment for 4 to 6 weeks with those who received usual physician-directed care, claimants receiving more intensive treatment were actually off work 1 week more than their counterparts, with no statistically significant differences in the duration of benefits on a long-term basis. In addition, this program cost an average of $900 more in health care costs per claimant. The program did not incorporate screening to identify prognostic factors for delayed recovery (i.e., physical, psychosocial, and individual variables as predictors) and was unrelated to job demands with little involvement of the workplace itself; these factors may provide possible explanations as to why this program was unable to deliver improved outcomes. As summarized by Frank et al. (1998) , an excessive number of workers with MSDs and positive prognoses for recovery were seen too early in their recovery and for too long a period, resulting in no added benefit.
rtW As intervention
In contrast to acute-stage intervention, therapy targeting employees in the sub-acute stage of disability (4 to 12 weeks after injury), the stage considered by some to be the "golden hour" for intervention (Loisel et al., 2003) , has been shown to positively impact RTW outcomes when closely linked to the workplace and focused on RTW processes (Frank et al., 1998) . Lemstra and Olszynski (2003) compared treatment interventions for work-related upper extremity disorders and low back pain. The occupational management approach, with a focus on injury prevention, reassurance of recovery, encouragement for resumption of regular activities, provision of simple exercises, and RTW, resulted in a reduction in injury rates, costs, and disability duration as compared to an intervention of standard physician-directed care. This study also examined the effect of an early intervention strategy involving a referral to a physical therapist for 6 weeks of work hardening and conditioning. Increased costs and increased lost workdays were found to be associated with this intervention and were assumed related to two key factors. First, too many referrals were made for workers who would naturally have recovered without treatment. Second, involvement in the treatment program may have enhanced its credibility in the eyes of the Compensation Board, leading to their reluctance to intervene and encourage early reintegration into the workplace (Lemstra & Olszynski, 2003) .
A population-based trial comparing the Sherbrooke Model treatment approach, which is described below, to three other treatment protocols (standard care, clinical rehabilitation, and occupational management) for subacute low back pain provides further evidence of improved disability outcomes when RTW is an integral component of the rehabilitation process. The goal of the Sherbrooke Model was to identify workers at risk for prolonged disability and maximize RTW potential by building their functional capacity as well as modifying job demands within the employment setting. The first step of the program occurred 6 weeks after injury and included a visit by an occupational physician and a subsequent participative ergonomics intervention with recommendations for ergonomic improvement. During weeks 8 to 12, clinical intervention included activity education, reassurance, and attendance at back school. If RTW had not materialized by week 12, the worker progressed to the Functional Rehabilitation Therapy and Therapeutic Return to Work component of the program. This component focused on work conditioning and progressive RTW through the use of a cognitive behavioral and multidisciplinary approach. In comparison to the other treatment regimens, the Sherbrooke Model demonstrated the most cost benefit over a mean period of 6.4 years with moderately higher savings . Additionally, the Sherbrooke Model resulted in the lowest number of days on disability due to low back pain and, in comparison to usual care, improved functional status, reduced self-reported pain, and demonstrated a RTW period that was 2.41 times shorter (Loisel et al., 2003) . The key characteristics of this successful Sherbrooke Model are related to the timing of the intervention (sub-acute stage), a focus on RTW, and the comprehensive approach directed at functional capability, cognitive behavioral therapy, and workplace modifications. RTW is contingent on the interplay among individual, organizational, economic, and psychosocial factors (Habeck, Hunt, & Van Tol, 1998) .
With new evidence about the effect of the person-environment relationship on disability outcomes, the Previcap Program emerged. As an extension of the Sherbrooke Model, Previcap maintains a similar focus on RTW and workplace involvement, but also incorporates a multidimensional disability diagnosis that assists practitioners in identifying potential psychosocial factors that could contribute to disability (Loisel et al., 2003) . Whereas the Sherbrooke Model is linear with progressive and distinctly separate steps, the hallmark feature of the Previcap Program is its interdisciplinary team approach with communication among all stakeholders. In an evaluation of the Previcap Program, only 24% of workers who participated in the program had not returned to work due to their MSD (Loisel et al., 2003) . Similar results, indicative of positive outcomes between multidisciplinary treatment programs for employees at high risk for prolonged disability and disability outcomes, appear in the literature. For example, in a study of employees off work for at least 8 weeks due to musculoskeletal pain and provided with either standard treatment, light multidisciplinary treatment, or a 4-week extensive multidisciplinary program with a cognitive behavioral component, those with a poor prognosis for RTW returned to work at a higher rate when provided with an extensive multidisciplinary program (Haldorsen et al., 2002) . This study demonstrates the benefits of more intensive treatment for selected high-risk patients as identified via prognostic predictors including psychosocial factors; it also reinforces the value of screening to identify problematic areas, ultimately resulting in targeting care to individual needs and more efficiently using resources.
PsychosociAl vAriAbles
Recognition of and research about psychosocial variables are increasing and resulting in greater acceptance of the biopsychosocial model. Many recent studies discuss the impact of psychological, social, and individual variables related to musculoskeletal pain and disability. A complete review of this literature is outside the scope of this article; however, a review of recent findings is provided to demonstrate the importance of psychosocial variables in the production of musculoskeletal pain.
PsychologicAl WorkloAD
Larsman, Pousette, and Johansson Hanse (2007) completed a survey of Swedish female childcare workers (n = 798) and found that psychological workload predicted self-reported neck and shoulder symptoms. Interestingly, this relationship did not hold for mechanical workload, suggesting that, for these participants, psychosocial variables were a greater contributor to pain and disability than physical work requirements. Lydell, Baigi, Marklund, and Mansson (2005) completed a descriptive study of rehabilitation clients (n = 385) and found that lower self-rated quality of life significantly predicted work capacity. Tam and Yeung (2006) completed a cross-sectional study with hospital workers (n = 38) and reported that low back pain was associated with higher rates of perceived effort and, interestingly, higher levels of job satisfaction. These authors suggested that the link between job satisfaction and back pain might be explained if individuals with higher levels of job satisfaction tended to stay at work despite initial indications of low back discomfort. Morse et al. (2007) considered psychosocial variables to be predictors of pain for dental assistants and hygienists and found that high supervisor support was a protective factor.
Fjell, Alexanderson, Karlqvist, and Bildt (2007) completed a questionnaire study about health care, educational, and domestic services in Sweden (n = 2,523) and found that the most prominent psychosocial factor related to musculoskeletal pain was work demand. This relationship was particularly prevalent among men. Effects of gender on psychosocial variables are also discussed by Lillefjell (2006) , who reported that, for women, low education level, experience of trauma during childhood, low level of knowledge, and feeling less valued predicted the experience of pain. In comparison, for men, higher levels of pain were related to sleeplessness and poor economy.
Norman, Floderus, Hagman, Toomingas, and Tornqvist (2008) recently reported that, for call-center employees (n = 1,183), musculoskeletal symptoms were related to low complexity of work, high psychological demands, low decision latitude, and lack of social support from coworkers and supervisors. Lee, Wilbur, Kim, and Miller (2007) found that flight attendants with low back pain reported greater psychological job demands and job insecurity than did flight attendants without low back pain. Eriksen, Ihlebaek, Jansen, and Burdorf (2006) found that, for home care employees (n = 779), low back pain was associated with higher psychological demands. Interestingly, these authors reported that with respect to decision authority, skill discretion, and social support, the low back pain and no low back pain groups did not differ. Other variables contributing to musculoskeletal discomfort include distress level and general fear. Regarding these variables, Coutu, Durand, Loisel, Goulet, and Gauthier (2007) demonstrated that workers (n = 228) on sick leave due to MSDs reported high levels of distress when compared to normative data. Soucy, Truchon, and Cote (2006) also discussed these variables and suggested that perceived stress and fear may identify individuals at high risk for developing chronic disability.
DeMogrAPhic vAriAbles
Individual predictors for musculoskeletal pain have also been considered in the literature. For example, Allread and Marras (2006) were investigating musculoskeletal discomfort and found that "when employees' personalities were better matched to the nature of their work environment, they generally reported less anxiety and physical discomfort and more job satisfaction and social support than those having a mismatch" (p. 149). Gender, an important individual predictor, has been considered in several studies. For example, Fjell, Alexanderson, Nordenmark, and Bildt (2008) found that the women in their sample (n = 1,015) reported higher levels of perceived physical strain relative to total workload and that this perceived strain was subsequently associated with musculoskeletal pain and fatigue. Messing, Tissot, and Stock (2008) indicated that leg or calf and ankle or foot pain were reported at significantly higher rates among women. Several recent studies suggest that increasing age is predictive of musculoskeletal pain (Lydell et al., 2005; Tam & Yeung, 2006; Werner, Franblau, Gell, Ulin, & Armstrong, 2005) .
cognitive behAviorAl ProgrAMs
Given the significant impact of psychosocial variables on musculoskeletal-related disability, rehabilitation programs are increasingly incorporating a cognitive behavioral approach as a means of addressing psychological barriers. According to Sullivan and Stanish (2003) , the role of psychological factors in the resumption of activity has been underestimated and the integration of psychological factors in treatment underutilized, predominantly because of the long-standing biomedical approach to rehabilitation. However, as the shift toward a biopsychosocial model of disability continues, the inclusion of cognitive behavioral-oriented approaches, such as graded exposure to activity, and the application of operant conditioning to musculoskeletal injury rehabilitation are increasing (van den Hout, Vlaeyen, Heuts, Zijlema, & Wijnen, 2003) . The Pain Disability Prevention (PDP) Program was designed to address psychological obstacles, including pain catastrophizing, fear of movement or re-injury, and pain beliefs. The focus of the PDP Program is twofold: Phase 1 emphasizes re-establishment of activity mobilization, whereas Phase 2, through the use of cognitive behavioral restructuring techniques, targets psychological variables believed to negatively affect progress (Sullivan & Stanish, 2003) . Participation in this 10-week program by Nova Scotia Workers' Compensation claimants who had been off work for at least 6 weeks due to work-related low back pain was associated with a 60% success rate in RTW. This outcome was compared to that of a similar sample of workers' compensation claimants who had not participated in the program and had an 18 per 100 RTW rate. Although the feasibility and re-application of a psychologically based intervention program within a community setting may be questioned, the PDP Program demonstrates the successful delivery of such a program at the community level. In addition, the value of using psychosocial screening instruments to identify and target risk behaviors is evidenced by the PDP Program. That is, outcomes from this study suggest that 92% of treatment successes and failures could be predicted by baseline measures, including pain catastrophizing, fear of movement or re-injury, and depression (Sullivan & Stanish, 2003) .
Biopsychosocial interventions have also been based on the finding that low scores for positive problem solving are associated with functional loss in low back pain clients and the persistence of musculoskeletal-related disability (Shaw, Feuerstein, Haufler, Berkowitz, & Lopez, 2001) . Consequently, therapeutic problem-solving approaches have been incorporated into cognitive behavioral interventions. In considering this variable, van den Hout et al. (2003) randomized workers off work with low back pain to either graded activity and problem-solving skills training (experimental) or graded activity and group education (control). Workers who received problem-solving training had fewer days off work 6 months after treatment and improved RTW rates 1 year after program completion. Similarly, Marhold, Linton, and Melin (2001) studied women with musculoskeletal pain and compared a "treatment as usual" program (e.g., physician-directed) with a cognitive behavioral program that emphasized problem solving, coping, and stress management skills. The study suggested that the intervention program was more effective in reducing workplace absence and pain and improving general activity level for those women who had been off work for 2 to 6 months (Marhold et al., 2001) . Interestingly, this cognitive behavioral program was not as effective for women with longer workplace absence (> 12 months), highlighting the importance of timely and targeted interventions for the prevention of prolonged disability states.
MoDifieD AnD grADuAteD rtW
As complex social phenomena influenced by a wide variety of contextual factors, RTW efforts require crossdisciplinary involvement and communication by all stakeholders. Although physicians have traditionally been viewed as the "gatekeepers" of disability, employers are increasingly assuming a more central role because of fiduciary and legal requirements to do so. For example, under the Workplace Safety and Insurance Act of Ontario (Ministry of Labour, 1997), physicians must provide workers' functional limitations to employers to avoid unnecessary absence from the workplace and promote timely RTW. Human rights legislation in Canada also confers a mutual obligation on the part of the employee and the employer to participate in identification and resolution of accommodation issues (Canadian Human Rights Commission, 2003) . In the United States, the Americans with Disabilities Act (1990) provides comprehensive law protecting individuals with disabilities in the areas of employment, state and federal government services, private and public accommodations and services, and telecommunication (Hernandez, Keys, & Balcazar, 2004) .
To maintain communication with employees and give employers the opportunity to offer modified work in accordance with workers' functional capabilities, early contact with employees and recognition of psychosocial risk factors are crucial. In a recent review of workplace intervention literature, early contact with employees by employers was found to be moderately effective in reducing the duration of disability (Franche et al., 2005) . Early contact allows supervisors to develop effective modified work options in collaboration with employees, and should effectively convey the value of employees' contributions to the organization. In addition, recognition of psychosocial risk factors allows employers and employees to negotiate suitable interventions for psychological or social difficulties that may impede the RTW process. In any case, a modified work program can only be successfully incorporated into an organization's disability management program if policies and procedures documenting roles and responsibilities of each party are developed and communicated to all individuals. According to survey results of Ontario's Workers' Compensation claimants, the development of specific policies and procedures on the RTW process, along with the provision of job accommodation, is key to the successful management of workplace disability (Westmorland, Williams, Amick, Shannon, & Rasheed, 2005) .
Modified work, also referred to as alternate duty or restricted duty, can take many forms. It can consist of "light duties," with employees avoiding tasks that are likely to aggravate their conditions. It can also consist of graded work exposure or therapeutic RTW, with employees having part-time hours or reduced performance expectations and gradually transitioning to regular, full-time work over a defined period. Graded RTW programs allow for a period of work hardening by gradually increasing activity tolerance as the functional capacity and work readiness of workers improve. In situations where prognosis for full RTW is guarded or poor, work trials or supported employment via a job coach at or away from the worksite are options that can be included in the rehabilitation plan.
A literature review by Krause, Dasinger, and Neuhauser (1998) highlighted that modified work reduced the number of lost workdays by 50% and doubled the RTW rate. In the case of the Ontario Workers' Compensation claimants with musculoskeletal injuries, the availability of modified work was associated with a RTW rate that was 2.5 times higher than that of those workers not offered modified work (Crook, Moldofky, & Shannon as cited in Teasell & Bombardier, 2001) . A large retrospective study of Ontario workers with low back injuries found availability of modified duties to be a positive factor in main-taining employment after injury (Johnson, Baldwin, & Butler, 1998) . In Teasell and Bombardier's (2001) assessment of chronic pain disability, lack of modified work, in conjunction with a low level of autonomy, was correlated with higher levels of chronic pain disability.
Numerous studies have evaluated the effects of modified work strategies on workplace re-integration in hospital settings, where the prevalence of MSDs has traditionally been high. An early intervention program that incorporated a RTW strategy for nurses with occupational back injuries led to a 43% decrease in lost time back injuries (Yassi et al., 1995) . Furthermore, nurses who participated in a work hardening program consisting of simulated nursing tasks followed by placement in modified work had increased lifting capacity and reduced pain and disability scores measured by the Oswestry Low Back Pain Disability Questionnaire (Cooper, Tate, & Yassi, 1997) .
One of the primary advantages of modified work may be the opportunity of RTW addressing both the psychosocial needs of the workers and their physical limitations. A modified placement allows returning workers opportunities to gradually re-integrate into the workplace, ideally minimizing stress, anxiety, and other psychosocial risk factors that may impede RTW.
As modified work and graduated RTW programs become increasingly common, research is ongoing regarding predictive factors for successful interventions of this type. For example, van Dujin, Lotters, and Burdor (2005) report that employees were more likely to return to modified work when they had better mental health, prolonged periods of standing in their regular job, and less skill discretion. In contrast, employees were less likely to engage in modified work if their regular work involved frequent lifting or poor relationships with coworkers. Interestingly, these authors reported that modified work did not influence the duration of sick leave. Sullivan, Ward, and associates (2005) found that, for their sample, RTW after MSDs was negatively impacted by catastrophizing, depression, fear of movement or re-injury, perceived disability, and pain severity. In a subsequent article, Sullivan, Feuerstein, and associates (2005) further suggested that the psychosocial variables of importance for predicting the success of RTW interventions cannot stop at the level of the individual and "will require methods to assess and target psychosocial risk factors 'outside' of the individual (e.g., interpersonal conflict in the workplace, job stress, etc.) using cost-effective multipronged approaches" (p. 475).
The provision of modified work programs to employees with WMSDs can be particularly challenging for smaller organizations (Teasell & Bombardier, 2001) , which may not have the flexibility to develop alternate or modified work arrangements. Other sectors where modified programs may be more challenging include those with workloads that are higher and more physically demanding (i.e., construction, transportation, and manual material handling sectors) (Feuerstein, Shaw, Lincoln, Miller, & Wood, 2003) . Whereas Kenny (1999) found that only 2.6% of large organizations were unable to pro-vide modified work duties, 16.6% of small employers (< 20 employees) reported an inability to provide modified work. In a survey of Ontario workers (n = 1,800) who had sustained work-related soft tissue injuries (Brooker, Cole, Hogg-Johnson, Smith, & Frank, 2001) , only 35% of respondents reported being offered modified work within the first year after injury. Specific to industry, 37% of manufacturing employees reported being offered modified work, followed by 35% of trade, 30% of transportation, 24% of public administration, and 37% of construction employees. As described by employers, common reasons for failing to provide modified work included the non-suitable nature of the work (88%); the perception that modified duties are disruptive and non-productive (34%); a lack of documentation from treating physicians as to which duties the worker is capable of (34%); and a small organization (29.7%; Kenny, 1999) . According to a survey of occupational physicians and human resource managers (van Duijin, Miedema, Elders, & Burdorf, 2004 ), a lack of knowledge about modified work, negative employee attitudes, and inflexibility in changing or reorganizing job tasks are additional barriers that can hamper the rehabilitative process.
AccoMMoDAtion
The provision of modified work should proceed from a supportive workplace response to the individual worker and accommodative RTW shortly thereafter (Frank et al., 1998) . Although accommodation can take many forms, workers should always be involved in assessing the suitability of accommodation options, facilitating worker acceptance and compliance, which are key to the overall success of the workplace re-integration initiative. In a survey of employee perspectives on the role of the supervisor in the management of workplace disability (Shaw, Robertson, Pranksy, & McLellan, 2003) , employees identified several manager responsibilities, including facilitating accommodation (41%); using ergonomic principles in accommodations (26%); ensuring accommodations are meaningful and helpful (20%); and leveraging company resources to facilitate accommodation (13%).
An integrated and comprehensive case management approach that involves employees and their supervisors in consultation with appropriate treatment providers ensures that the needs of the individual and the business are considered in workplace accommodation initiatives. Accommodation is particularly relevant in the case of MSDs of the upper extremities because many job demands depend on manual dexterity (Shaw, Feuerstein, Lincoln, Miller, & Wood, 2001) . Systematic review of workplace interventions provides strong evidence of reduced disability duration with the provision of work accommodation and contact between treatment provider(s) and the workplace, and moderate evidence of positive disability outcomes when interventions include early employee contact, ergonomic changes, and involvement of a RTW coordinator (Franche et al., 2005) . Feuerstein, Huang, Haufler, and Miller (2000) introduced an integrated case management intervention program for upper extremity MSDs targeted toward the identification of ergonomic risk factors and implementation of accommodation initiatives. Workplace accommodations not only resulted in improved worker satisfaction, with higher levels of satisfaction predictive of reduced symptom severity and functional limitation at 6 months, but also led to a shorter RTW period. Subsequent research by this same research group demonstrated that workplace accommodations were recommended 1.5 times more often when an integrated case management approach was administered via nurses trained in accommodation strategies as compared to situations with no integrated case management available (Lincoln, Feuerstein, Shaw, & Miller, 2002) . Moreover, accommodations were found to be cost-effective, with a wide range of environmental (e.g., workplace organization), equipment (e.g., talk-to-text software), and administrative (e.g., modified work hours) options available (Shaw & Feuerstein, 2004) . According to employees who had sustained work-related upper extremity disorders, the greatest accommodation concerns were in the areas of workstation redesign (46%), repetitive tasks (40%), lifting heavy objects (20%), and pace of the work (17%) (Shaw & Feuerstein, 2004) . Nurse-case manager recommendations for accommodations intended to assist claimants with upper extremity disorders were mainly administrative in nature (55%), including such accommodations as modified duties and increased work breaks, although computer-related changes (11%) and changes related to furnishings (10%) were also recommended (Lincoln et al., 2002) .
Only 3% of workers in a large Ontario workers' compensation survey indicated they had been offered changes to equipment or layout, and only a small minority of respondents were ever offered reduced hours (8%), a flexible schedule (9%), or modified job duties (20%) (Brooker et al., 2001) . Considering that modified work and accommodations can involve simple solutions that result in more positive outcomes for workers with WMSDs, the use of these options as RTW strategies should be optimized.
conclusions AnD recoMMenDAtions
The literature reviewed here suggests that the medical model is no longer the best practice among interventions for musculoskeletal injury. Current research and discussion suggest that a biopsychosocial perspective is required to effectively manage these types of injuries due to the prevalence of WMSDs and their human and financial costs. The information reviewed in this article is intended to provide an overview for occupational health practitioners interested in the impact of psychosocial variables on disability; consequently, this review leads to several recommendations intended to guide evidence-based practice in the treatment of musculoskeletal injuries. Not surprisingly, the recommendations of the authors include continuing education for occupational health nurses and other health care professionals who manage musculoskeletal injury disability cases. In particular, health care practitioners should engage in educational efforts related to psychosocial issues, especially with respect to etiologic and prognostic impact on musculoskeletal pain and disability. Occupational health nurses play a primary role in the prevention and treatment of occupational disability and, as such, regularly communicate with other stakeholders. Therefore, it is recommended that, in interaction with other health care professionals, occupational health nurses share their knowledge about the influence of psychosocial variables on disability. Through increased communication and discussion, community providers' understanding of psychosocial contributions to disability may be achieved. Other methods of increasing awareness of psychosocial issues among providers include an increased use of professional assessment of psychosocial variables as a method of predicting risk profiles and prognostic indicators. Specifically, detailed data collection through social histories and clinical interviewing can be a useful source of psychosocial information. In addition, increased acceptance and use of experts in psychology (e.g., psychologists) and social sciences (e.g., social workers) should be encouraged as a method of reducing costs via an overall decrease in disability expenses created by an injured worker who experiences psychological or social difficulties.
Other recommendations resulting from the current discussion include the need to account for an individual's biopsychosocial profile when weighing options for modified or accommodated work. Specifically, ensuring that workers' psychosocial and physical needs are met is essential for prompt RTW. Psychosocial accommodations can include a graduated RTW schedule, which allows time for psychological and social adjustment. Other accommodations may include flexible scheduling to accommodate medication or therapy appointments, movement within the organization that increases coworker support, and more communication with supervisors to provide guidance regarding worker attendance and performance. Modified work or accommodations at the worksite must also address psychosocial issues from both individual and organizational levels. That is, if an individual is experiencing high levels of work stress, an effective intervention may be employee and family assistance services for the individual at the same time the company is investigating and altering workplace stressors that can be identified. In short, best practices for a biopsychosocial perspective on MSDs include disability intervention with a multidimensional approach and recognition of psychosocial and physical needs.
In addition, specific recommendations for disability care providers highlighted in this article include those provided by primary care physicians themselves. Specifically, physicians suggested (Reynolds et al., 2007) that patients with musculoskeletal injury or disability could be better served if the relationship and communication between primary care physicians and other stakeholders improved. Consequently, the physicians in this study suggested that occupational health professionals communicate with physicians in a manner consistent with medical practice, compared to asking physicians to meet the specific needs of a particular organization (e.g., using worksite-specific jargon rather than standard health care language). In addition, it was suggested that a standardized guideline fully describing stakeholder roles for all involved parties would assist the physician in determining RTW protocols. Finally, these physicians suggested that the use of arms-length disability management services may improve RTW efforts and commented that organizations should take their "duty to accommodate" seriously. Despite the value of this work, this physician-oriented research did not specifically address the impact of psychosocial variables on workers' RTW or the impact of these variables on the communication between physicians and other disability stakeholders. It is therefore suggested that this avenue of research be included in future studies. Furthermore, general research on psychosocial variables as predictors of work-related musculoskeletal injury should continue. Current research in this area has led to mixed findings and provides limited data for a variety of occupations, resulting in incomplete information from which to base best practices for many worksites.
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2 With a focus on early screening of workers at risk for delayed recovery, targeted interventions can be developed and directed toward specific "risk profiles" as suggested by physical and psychosocial variables. 3 A biopsychosocial model of disability that recognizes the complexity and multidimensional nature of WMSDs will more comprehensively address identified individual and workplace barriers to recovery and lead to positive disability outcomes. return to modified or accommodated work provides a social support network, sense of purpose, source of income, and opportunity to restore capacity without injury or symptom exacerbation, thus contributing to improved biopsychosocial health and productivity of workers.
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